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Item
No. Component Identification Function Failure Mode Failure Mechanism

Effect on 
System Safety-

related 
Function 

Method of Failure 
Detection Remarks

1 EPSS 480 Vac load center 31BMB, 
32BMB, 33BMB, or 34BMB.

AC input power for EUPS 
battery charger 31BTP02, 
32BTP02, 33BTP02 or 
34BTP02.

Loss of voltage. Load center fault or failure 
such as short-circuit.

None.  Safety-
related function is 
maintained by 
redundant 
divisions.

Battery charger  power 
failure alarm in the 
MCR.

a. EUPS Battery BTD01 automatically supplies 
power to its assigned loads without interruption 
for a minimum of two hours.

b. Respective division battery charger BTP01 is 
manually placed in service.

2 Division 1 or division 4 480 Vac 
load center 31BMC, or 34BMC.

AC input power for division 
1 or division 4 battery 
charger 31BTP01 or 
34BTP01.

Loss of voltage. Load center fault or failure 
such as short-circuit.

None.  Safety-
related function is 
maintained by 
redundant 
divisions.

Battery charger  power 
failure alarm in the 
MCR.

a. EUPS Battery BTD01 automatically supplies 
power to its assigned loads without interruption 
for a minimum of two hours.

b. Respective division battery charger BTP02 is 
manually placed in service.

3 Division 2 or division 3 480 Vac 
MCC bus 32BNA02, or 33BNA02.

AC input power for division 
2 or division 3 battery 
charger 32BTP01 or 
33BTP01.

Loss of voltage. Load center fault or failure 
such as short-circuit.

None.  Safety-
related function is 
maintained by 
redundant 
divisions.

Battery charger  power 
failure alarm in the 
MCR.

a. EUPS Battery BTD01 automatically supplies 
power to its assigned loads without interruption 
for a minimum of two hours.

b. Respective division battery charger BTP02 is 
manually placed in service.

4 Battery Chargers 31BTP01, 
31BTP02, 32BTP01, 32BTP02, 
33BTP01, 33BTP02, 34BTP01, or 
34BTP02.

Supply division 250 Vdc 
distribution bus BUC while 
maintaining battery 
31BTD01, 32BTD01, 
33BTD01, or 34BTD01 
charged.

Battery charger failure. Battery charger fault 
resulting in loss of output.

None.  Safety-
related function is 
maintained by 
redundant 
divisions.

Battery charger DC 
output failure alarm in 
the MCR.

a. EUPS Battery BTD01 automatically supplies 
power to its assigned loads without interruption 
for a minimum of two hours.

b. Respective division standby battery charger is 
manually placed in service.

5 EUPS battery output fused 
disconnect switch.

Provides continuity or point 
of isolation from the battery 
to the EUPS 250 Vdc BUC 
switchboard.

Device failure. Isolation device fault 
resulting in no battery 
output to the EUPS 250 Vdc 
BUC switchboard.

None.  Safety-
related function is 
maintained by 
redundant 
divisions.

BTD01 battery 
protective device open 
alarm in the MCR.

In service battery charger will maintain power to 
respective division EUPS loads.  However, this is 
interruptible power and will be lost if there is a loss of 
power in the respective division.

6 EUPS 250 Vdc battery 31BTD01, 
32BTD01, 33BTD01, or 34BTD01.

Supplies EUPS 250 Vdc bus 
31BUC, 32BUC, 33BUC or 
34BUC.

Loss of power from 
battery.

Battery fault resulting in low 
or no output.

None.  Safety-
related function is 
maintained by 
redundant 
divisions.

Degraded battery 
performance detected 
during normal 
surveillance testing; 
low voltage detected 
with BUC or battery 
undervoltage alarm.

In service battery charger will maintain power to 
respective division EUPS loads.  However, this is 
interruptible power and will be lost if there is a loss of 
power in the respective division.

7 EUPS 250 Vdc switchboard 
31BUC, 32BUC, 33BUC, or 
34BUC.

Supplies 250 Vdc to various 
loads including the EUPS 
inverter BRU01.

Ground fault. Grounding of either the 
positive or negative leg.

None. EUPS DC system 
ground alarm in MCR.

EUPS is operated as ungrounded system so ground fault 
on one polarity does not result in protective tripping of 
equipment or prevent operation of supplied equipment.
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8 EUPS 250 Vdc Switchboard 
31BUC, 32BUC, 33BUC, or 
34BUC.

Supplies 250 Vdc to various 
loads including the EUPS 
inverter BRU01.

Bus failure. Bus fault, including short- 
circuit.

None.  Safety-
related function is 
maintained by 
redundant 
divisions.

BUC bus undervoltage 
alarm in MCR.

a. The parallel AC/DC converters supplied from 
the respective BRA bus will maintain power to 
the I&C equipment during normal operation.

b. Inverter BRU01 will transfer to the bypass 
source, which maintains power to the I&C 
system.

9 EUPS 480 Vac inverter 31BRU01, 
32BRU01, 33BRU01 or 34BRU01.

Supplies 480 Vac MCC 
31BRA, 32BRA, 33BRA or 
34BRA.

Inverter failure. No output or inverter 
malfunction.

None.  Safety-
related function is 
maintained by 
redundant 
divisions.

Alarm in the MCR 
indicating bypass 
source supplying load.

a. EUPS loads are automatically transferred in a 
make-before-break transfer by static bypass 
switch to bypass source BNB02.

b. If static bypass source is not available the I&C 
loads remain powered from the parallel DC/DC 
converters and EPSS switchgear and load center 
control power remains available from the BUC 
switchboard.

10 480 Vac MCC 31BRA, 32BRA, 
33BRA or 34BRA.

Supplies 480 Vac to various 
loads including AC/DC 
converters for power supply 
of safety-related I&C 
cabinets.

MCC failure. MCC bus failure, including 
short-circuit.

None.  Safety-
related function is 
maintained by 
redundant 
divisions.

Alarm in the MCR. a. Source breaker of the affected MCC operates to 
clear the faulted MCC, de-energizing affected 
loads.

b. Safety-related I&C loads of the division remain 
powered from the parallel DC/DC converters.  
EPSS control power of the division remains 
available since it is supplied directly from BUC 
DC switchboard.

11 480 Vac to 24 Vdc converters 
31BRW10, 31BRW12, 31BRW16, 
32BRW30, 32BRW32, 32BRW36, 
33BRW50, 33BRW52, 33BRW56, 
34BRW70, 34BRW72 or 
34BRW76.

Supplies 24 Vdc power to 
safety-related I&C cabinets.

Loss of output power. AC/DC converter failure. None. Routine monitoring. Parallel 250 Vdc to 24 Vdc converter maintains power 
for safety-related I&C cabinets without interruption.

12 250 Vdc to 24 Vdc converters 
31BUW11, 31BUW13, 31BUW16, 
32BUW31, 32BUW33, 32BUW36, 
33BUW51, 33BUW53, 33BUW56, 
34BUW71, 34BUW73 or 
34BUW76.

Supplies 24 Vdc power to 
safety-related I&C cabinets.

Loss of output power. DC/DC converter failure. None. Routine monitoring. Parallel 480 Vac to 24 Vdc converter maintains power 
for safety-related I&C cabinets without interruption.

 Table 8.3-12—Class 1E Uninterruptible Power Supply System 
Failure Modes and Effects Analysis

 Sheet 2 of 2

Item
No. Component Identification Function Failure Mode Failure Mechanism

Effect on 
System Safety-

related 
Function 

Method of Failure 
Detection Remarks
Tier 2  Revision  3   Page 8.3-113

Next File


	Table 8.3-12— Class 1E Uninterruptible Power Supply System Failure Modes and Effects Analysis Sheet 1 of 2


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


